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Currently used methods to characterize colloidal particles all have their advantages and limi-
tations. Ensemble based methods based on dynamic light scattering, Coulter counter and disc 
centrifugation are fast and cost-efficient but they lack the resolution and versatility to measure 
multiple parameters. Single particle based methods such as holographic microscopy are more 
versatile but also slower and more complicated. We demonstrate a particle characterization 
method based on decomposition of conventional microscopy images in Fourier-Bessel (FB) 
components [1]. White light scattered from a single particle is captured with a high magnifica-
tion (100x) objective on a camera. By decomposing these images in a finite FB series we can 
link the FB components to the size, refractive index, shape and 3-dimensional position and 
orientation of the particle. This approach can be situated in accuracy and speed in between 
holographic microscopy where images are fitted to the Lorenz-Mie scattering theory[2] and 
methods which extract just the intensity centroid or a few higher order intensity moments [3]. 
In Fig. 1 the size resolution of about 1% for spherical polystyrene (PS) particles is demon-
strated. In Fig. 2 the size and refractive index of PS and poly(methyl methacrylate) (PMMA) 
particles is determined simultaneously for individual particles with refractive index (RI) 
resolution for particles of d=1000nm around 0.0025. We conclude that the analysis using FB 
image decomposition can be used simultaneous characterization of the size, refractive index, 
3D position and orientation of single colloidal particles.  
 
 
Fig. 1 Diameters obtained for different PS 
particles and overal size histogram for 
monodisperse samples with mean diameter 
d=899 nm, 940 nm, 990 nm and 1046 nm. Typical 
 
Fig. 2  The use of linear combinations of FB 
coefficients u and v shows that the RI and 
diameter can be resolved simultaneously for 
different PS and PMMA samples. The RI 
resolution for particles of d=1000nm is around 
0.0025  
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